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DOOR OPENING CONTROL APPARATUS 
FIELD OF THE INVENTION 
The present invention relate, to railways generally and more particularly to 

door opening control apparatus. 

BACKGROUND OF THE INVENTION 
Various types of door opening control apparatus are known for railway cars. 
The following U.S. Patent are believed to be representative of the state of the art: 4,656,950; 
4,766,696 and 1,527,411. These patents show the use of mechanical sensors for sensing the 
relative location of a platform to a railcar. 
iQ SUMMARY OF THE INVENTION 

The present invention seeks to provide an improved platform sensing and 

control system for use with railcars. 

There is thus provided in accordance with a preferred embodiment of the 
present invention a platform sensing and control system including a wireless sensor for sensing 
15 at least the presence of a platform opposite a door of a railcar and providing an output 
indication of at least platform presence in response thereto, and a door control controller 
operative in response to the output indication of at least platform presence for ensunng that 
normally a door is not opened other than when a platform is located opposite such door. 

Preferably, the wireless sensor is operative to provide an output indication of at 
,0 least platform height and transverse distance from a railcar door to the platform. 

In accordance with a preferred embodiment of the present invention the system 
also includes a selectably positionable step or platform assembly associated with the railcar 
dour. 

Additionally in accordance with a preferred embodiment of the present 
23 invention, the system additionally includes an audio annunciator to provide information to 
travelers regarding at least one of the following: which doors are being opened, transverse 
distance between the railcar and the platform, and relative height between the railcar and the 
platform. 

Further in accordance with a preferred embodiment of the present invention, the 
30 system additionally includes a visual indicator to provide information to travelers regarding at 
least one of the following: which doors are being opened, transverse distance between the 
railcar and the platform and relative height between the railcar and the platform. 
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It is appreciated that a single sensor or pair of sensors may be provided on each 
side of a railcar or each side of a train. Alternatively sensors may be provided in association 

with each of the doors. 

The present invention applies to all suitable types of rolling stock, including 

both conventional intercity railroads and subway trains. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood and appreciated more fully from the 
following detailed description, taken in conjunction with the drawings in which: 

Figs. 1A, IB and IC are pictorial illustrations of a railway car equipped with a 
platform sensing and control system constructed and operative in accordance with a preferred 
embodiment of the present invention, wherein in Fig 1A a plurality of Steps are positioned 
above a platform, in Fig. IB the steps are positioned below the platform, and in Fig. 1C the 

steps are flush with the platform; 

Fig. 2 is a side view illustration of the railway car equipped with a platform 
sensing and control system of Figs. 1 A, IB and IC. with the steps omitted for clarity; 

Fig. 3 is a simplified functional block diagram illustration of the system of Figs. 

1A - 2; and 

Fig. 4 is a simplified flowchart illustrating the operation of the invention. 
DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 
Reference is now made to Figs. 1A, IB, IC and 2 which illustrate a platform 
sensing and control system constructed and operative in accordance with a preferred 
embodiment of the present invention. The platform sensing and control system is preferably 
characterized in that it is wireless and that it does not require physical contact between a railcar 
and a platform. 

In accordance with a preferred embodiment of the invention, there are provided 
a pair of acoustic sensors 10 and 12 on each side of a railcar. Acoustic sensor 10 is preferably 
positioned at or near platform level and is operative to sense both the presence of and the 
transverse distance to the platform. Acoustic sensor 12 is preferably located above door level, 
at or adjacent each door, for sensing the vertical distance to the platform surface. 

Acoustic sensors 10 and 12 are preferably acoustic sensors commercially 
available from Airmar Co., USA, under catalog number AT120. Alternatively any other 
suitable acoustic or other wireless sensors may be employed. As a further alternative, shown in 
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Fig. 1A only, the platfonn may have mounted thereon a passive 11 or active 13 device for 
communicating with one or both of sensors 10 and 12 and providing information thereto. 

As will be described hereinbelow with reference to Fig. 3, sensors 10 and 12 
preferably provide information as to the presence of, transverse distance to and relative height 
of the platform with respect to the rail car to a microcontroller 14 (Fig. 3), such as an Intel 
80C196 microcontroller, which processes this information and provides control outputs to 
various devices in the railcar. 

The microcontroller 14 may perform pattern recognition of acoustic or other 
images of the platform received by sensors 10 and 12, so as to derive information as to the 
presence of, transverse distance to and relative height of the platform with respect to the rail 



car. 



In accordance with a preferred embodiment of the present invention, the 
microcontroller 14 provides a door opening or opening enabling output to an electrically or 
pneumatically operated door 16, when the presence of the platform at a desired location is 
15 sensed. Preferably the microcontroller 14 also provides a platfonn transverse distance output 
indication to a selectably positionable step or platform assembly 18 associated with the railcar. 
Additionally in accordance with a preferred embodiment of the present invention, the 
microcontroller 14 also provides a platform height output indication to selectably positionable 
step or platform assembly 18 or to apparatus 20 (Fig. 2) for raising or lowering the height of 

20 the entire railcar. 

Additionally an output from microcontroller H may also be provided rn an 
audio annunciator 22 and/or a visual display 23 to provide pre-recorded or computer generated 
messages or other indications to travelers as to which doors are being opened and whether 
special care needs to be taken because of the transverse distance between the railcar and the 

25 platform or the relative height between the railcar and the platform. 

Selectably positionable step or platform assembly 18 may position a plurality of 
Steps 24 in a variety of relationships with a platform 26. Fig. I A illustrates selectably 
positionable step or platform assembly 18 positioning steps 24 above platform 26. In Fig. IB, 
steps 24 are placed below the level of platform 26. In Fig. 1C, steps 24 are placed flush with 

30 platform 26. 

Reference is now made to Fig. 3, which is a simplified block diagram illustration 
of prefened circuitry employed in the automatic door operating system of Figs. 1A - 2. 
Acoustic sensors 10 and 12 comprise two separate ultrasonic transducers 180 and 182, each of 
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which includes an ultrasonic transmitter 186 which transmits ultrasonic energy, typically having 
a frequency in excess of 20 KHz, respectively into the volumes indicated by reference numerals 
30 and 32 in Figs. 1 A - IC. Reflected ultrasonic energy is received at two separate detectors 
188, each of which forms part of one of transducers 180 and 182. Detectors 188 may be any 
5 suitable detectors, such as a model 400ER 250 of Piowavc Company of Taiwan, which 
typically is sensitive only to the frequency of the transmitter 186. 

Preferably at least one of the Uansmiuers 186 and detectors 188 and possibly 
both of them are operative within predetermined solid angles, thereby to limit false detections 
which could result from reflections of ultrasonic energy from outside the desired predetermined 

10 volume 30 or 32. 

In accordance with a preferred embodiment of the present invention, the 
arrangement of the transmitters 186 and the detectors 186 may enable the circuitry of Fig. 4 to 
determine the location of the platform by triangulation. 

The outputs of detectors 186 are each supplied to analog amplifiers 192, which 
15 may be embodied in 3 CLC505 chips. The output of each analog amplifier 192 is supplied to a 
threshold comparator 194, such as an LM 119 chip, which compares the output of detector 
186 with a predetermined threshold. 

The outputs of comparators 194 are supplied to detector logic circuitry 200 
which defines one or more time windows following transmission of the ultrasonic energy by 
20 transmitter 186, for receipt of reflected ultrasonic energy. These time windows correspond to 
distance from die transmitter and arc operative to define the detection volume. The detector 
logic circuitry 200 is preferably embodied in an EPM 5160 chip commercially available from 
Alteia of San Jose, California. 

A microcontroller 14 receives an input from a crystal oscillator 204 which also 
25 piovidcs an output to detection logic circuitry 200, which is used for actuating a driver 206, 
which drives transmitters 186. Driver 206 is typically embodied in a MC 4452 chip, 
commercially available from Motorola. 

Microcontroller 14 interfaces with an operating interface circuit 208. The 
operating interface circuit 208 may provide control outputs for automatic opening of doors 
30 when appropriate for enabling opening of appropriate doors by users/operators. 

Additionally control inputs may be provided by microcontroller 14 for operating 
and suitably extending vertically and/or horizontally positionable stairs or platforms mounted 
on the railcar. 
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Reference is now made to Fig. 4, which is a simplified flowchart of the 
operation of the system of Figs. 1 A - 2. Typically the system begins operation when the railcar 
comes to a full stop. Alternatively, the system may begin operation when the railcar is still in 
motion, approaching a platform. The outputs of sensors 10 and 12 may be used to indicate 

5 whether a platform is present at one, both or neither side of the railcar. Alternatively, a train 
personnel, such as a conductor or engineer, may manually input an indication of whether the 
platform is present at one, both or neither side of the railcar. Sensors 10 and 12 indicate the 
relative position of the doors of the railcar with respect to the platform. Doors are opened or 
enabled to be opened by users only when such doors face a platform meeting predetermined 

10 criteria of transverse distance and relative height . 

The outputs of sensors 10 and 12, which are typically provided for each door of 
the railcar are processed by the microcontroller 14 to provide control outputs for automatic 
opening of doors when appropriate for enabling opening of appropriate doors by 
users/operators. 

15 Additionally control inputs may be provided by microcontroller 14 for operating 

and suitably extending vertically and/or horizontally positionable stairs or platforms mounted 
on the railcar. 

Information outputs are preferably provided to audio/visual traveler interfaces 
to indicate which doors may be used for ingress and egress. 

20 it will be appreciated by persons skilled in the art that the present invention is 

not limited by what has been particularly shown and described hereinabove. Rather the scope 
of the present invention includes combinations and subcombinations of the various elements 
described hereinabove as well as variations and further developments which would occur to a 
person of ordinary skill in the art as a matter of course upon reading the foregoing description 

25 and which are not in the prior art. 
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CLAIMS 



1 A platform sensing and control system comprising: 

a wireless sensor for sensing at least the presence of a platform opposite a door 
of a railcar and providing an output indication of at least platform presence in response thereto; 
5 and 

a door control controller operative in response to said output indication of at 
least platform presence for ensuring that normally a door is not opened other than when a 
platform is located opposite such door. 

2 . A platform sensing and control system according to claim 1 and wherein said 

10 wireless sensor is operative to provide an output indication of at least platform height and 
transverse distance from a railcar door to the platform. 

3 A platform sensing and control system according to claim 2 and also comprising 

a selectably positionable step or platform assembly associated with the railcar door. 
4. A platform sensing and control system according to claim 2 and also 

15 comprising: 

an audio annunciator to provide information to travelers regarding at least one 

of the following: 

which doors are being opened; 

transverse distance between the railcar and the platform; and 
20 relative height between the railcar and the platform. 

5 . A platform sensing and control system according to claim 3 and also 

comprising: 

an audio annunciator to provide information to travelers regarding at least one 

of the following: 
25 which doors are being opened; 

transverse distance between the railcar and the platform; and 
relative height between the railcar and the platform. 



6. 

30 comprising: 



A platform sensing and control system according to claim 2 and also 
an visual indicator to provide information to travelers regarding at least one of 



the following: 

which doors are being opened; 
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10 



transverse distance between the railcar and the platform; and 
relative height between the railcar and the platform. 
7 a platform sensing and control system according to claim 3 and also 



30 



comprising: 
the following: 



an visual indicator to provide information to travelers regarding at least one of 



which doors are being opened; 

transverse distance between the railcar and the platform; and 
relative height between the railcar and the platform, 
g A platform sensing and control system according to claim 4 and also 



comprising: 
the following: 



an visual indicator to provide information to travelers regarding at least one of 



which doors are being opened; 
15 transverse distance between the railcar and the platform; and 

relative height between the railcar and the platform. 
9 a platform sensing and control system according to claim 5 and also 



comprising: 
20 the following: 



an visual indicator to provide information to travelers regarding at least one of 



which doors are being opened; 

transverse distance between the railcar and the platform; and 
relative height between the railcar and the platform. 

10. A method for platform sensing and control system comprising: 

25 indicating whether a platform is present at at least one side of a railcar; 

sensing at least the presence of a platform opposite a door of a railcar and 
providing an output indication of at least platform presence in response thereto; and 

ensuring, in response to said output indication of at least platform presence, that 
normally a door is not opened other than when a platform is located opposite such door. 

11. A method according to claim 10 wherein said indicating is performed 
automatically by a sensor. 

12> A method according to claim 10 wherein said indicating is performed manually. 



■NSDOCID: <WO 9858148A1_1_> 



WO 98/581 48 PCT/IL98/00268 

8 

13. A method according to claim 10, wherein performance of said method begins 
when said railcar comes to a full stop. 

14. A method according to claim 11, wherein performance of said method begins 
when said railcar comes to a full stop. 

5 15 A method according to claim 12, wherein performance of said method begins 

when said railcar comes to a full stop. 

16. A method according to claim 10, wherein performance of said method begins 
when said railcar is still in motion, approaching said platform. 

17. A method according to claim 11, wherein performance of said method begins 
10 when said railcar is still in motion, approaching said platform. 

18. A method according to claim 12, wherein performance of said method begins 
when said railcar is still in motion, approaching said platform. 

19 A method according to claim 10 and comprising providing an output indication 

of at least platform height and transverse distance from a railcar door to the platform. 
15 20. A method according to claim 1 1 and comprising providing an output indication 

of at least platform height and transverse distance from a railcar door to the platform. 

21. A method according to claim 12 and comprising providing an output indication 
of at least platform height and transverse distance from a railcar door to the platform. 

22. A method according to claim 13 and comprising providing an output indication 
20 of at least platform height and transverse distance from a railcar door to the platform. 

23. A method according to claim 14 and comprising providing an output indication 
of at least platform height and transverse distance from a railcar door to the platform. 

24. A method according to claim 15 and comprising providing an output indication 
of at least platform height and transverse distance from a railcar door to the platform. 

25 25. A method according to claim 16 and comprising providing an output indication 

of at least platform height and transverse distance from a railcar door to the platform. 

26. A method according to claim 17 and comprising providing an output indication 
of at least platform height and transverse distance from a railcar door to the platform. 

27. A method according to claim 18 and comprising providing an output indication 
30 of at least platform height and transverse distance from a railcar door to the platform. 
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